A multiband photoelectric photometer has been constructed for astronomical observations with 1.65 m telescope in Moletai. The distinguishing feature of this photometer is a repetitive rapid changing of filters and almost simultaneous measuring of sky background. These possibilities make this photometer close to a multi channel photometer. The electronics for data handling and control of the photometer are designed to accommodate with Camac standard. Camac Crate Controller 6002 for incorporating an IBM AT 286 computer has been used. A description of optic and mechanical design of the photometer and the software for data handling and control of the photometer are given in this paper.
At last, our largest telescope in Moletai has acquired its first standard instrument -a repetitive filter cycle photometer. The distinguishing feature of this photometer is a repetitive rapid changing of filters and almost simultaneous measuring of the sky background. These possibilities make our photometer close to a multi channel photometer. The idea of it is not new. Some time ago a similar photometer was constructed for the 63 cm telescope by Zdanavicius et al. (1978) and has worked successfully for a long time. We tried to repeat the idea using new technological and programming possibilities. Fast changing transparency of the atmosphere is a very frequent phenomenon in our geographic area, and only a multichannel photometer or quasisimultaneous can work successfully in these conditions. As was shown by Zdanavicius et al. (1978) , a photometer. with fast changing of filters makes precise observations of colour indices possible because the change in atmospheric extinction even by 3 mag does not change colour indices by more than 0.01 mag. The atmospheric clouds are nearly neutral absorbers (except in water vapor bands), so their systematic effects on colour are small. A given filter, after enough repetitions, is affected by nearly the same average absorption as any other filter. The magnitude in each filter has an error due to the average cloud attenuation, but when these magnitudes are subtracted from each other to get colour indices, their errors, being nearly the same, cancel out.
The optical and mechanical design of the photometer was made by R. Skipitis. The electronics for data handling and control of the photometer and software were designed by R. Janulis.
The instrument is placed in the Cassegrain focus. The arrangement of the photometer is shown in Fig. 1 . Both the filter and the diaphragm wheel are driven directly on the shafts of a stepper motor. The bearings built into the 200 step/revolution stepper motor define precisely enough the rotation axis and position, and no other bearings or drive components such as gears or belts are needed. The filter wheel has eight holes in which 28 mm diameter filters of the Vilnius photometric system are accommodated. Diaphragms having diameters of 5", 7", 10", 14", 20", 25", 40", 56" and 90 "are provided to meet various seeing conditions and extended objects are located on the diaphragm wheel. The diameters of the diaphragms in arcsecs correspond to 10 m focus telescope. The diaphragm can be turned up to 50" from the center for a background measurement. The standard source, luminophore, is built on the diaphragm wheel and enables to compare and control the changes in "the zeropoint" of the photometer. For centering stars in the diaphragm, there is a viewing system consisting of a prism and an eyepiece. The prism is mounted on the filter wheel and is rotated together with it. Currently,we are using a FEU-79 type photomultiplier housed in thermoelectric cold box designed and made in Institute of Material Science and Applied Research, Vilnius University. We are also using a pulse amplifier -discriminator manufactured in the same institute. The electronics for data handling and control of the photometer are designed to accommodate the Camac standard. Consequently, it has more capability and circuitry than is needed for the photometer Fig. 1 . Arrangement of the photometer. Ml and M2 are stepper motors, 01 is the field eyepiece, 02 is the diaphragm eyepiece, 03 is the Fabry lens, PI is the pickup prism, P2 is the diaphragm prism, Ph is the photomultiamplifier, FW is the filter wheel and DW is the diaphragm wheel.
alone, but on the other hand that makes our system more flexible for further development. Currently we have used only four standard modules: pulse counter Ml 17 (maximum frequency 150 MHz, death time 10 ns, minimum pulse duration 10 ns), output register and input register for operating mechanics of the photometer; the duration of the integration time is controlled by a Clock/Timer module which can be programmed to provide up to 12 s duration. We have been using a Camac crate controller 6002 for incorporating an IBM AT 286 computer into our system.
The designed program was developed with a single goal: easy to use. It ensures full control of the photometer and data acquisition. Manual control is requested only for the field eyepiece. After loading of the program, a picture -shown in Fig. 2 , is displayed on the screen. The first line is the main menu. Every item of the main menu has a submenu where are inserted necessary parameters such as the name of the file in which the data will be included, the measuring method, the limiting rate,the duration of exposition, the number of the filter for a standard source measuring, the scale height of graphic displaying, the diaphragm size and the background position. All these options may be included in the option file and used next time by loading it. In such a case the needed options will be set automatically. In the second line are displayed: number of the star to be measured, the sidereal time, and the Julian date. The results of measuring are being inserted into the table. The right part of the table is allocated for the star data and the left part is for the background. The first column of the table is for the filter names. The first column in both parts of the table is allocated for the number of photons per second, the second is for the mean square error, the third is for the number of photons for all integration time, given in the fourth column, and the duration of exposures in each filter is in the fifth column. The last column of the table exhibits the accuracy of the star measurement. Below the table the following information is displayed: total integration time on the star, integration time on the background, total time of measurement. In the lower part of the screen the diagram shows stability of the atmospheric transparency.
The program provides the following methods: (a) measuring the star and the background at the same time, (b) measuring the star and the background separately, (c) measuring through one selected filter. The process of the measuring consists of many repetitive measuring of the star and the background and is carried on until the required statistical accuracy is achieved. As shown by Claudius and FlorentinNielsen (1981) the optimum integration time needed to the achieve required accuracy is for the star: 
V • ni
where: t* is the integration time on star plus sky background, ts is the integration time on sky background, re is the number of photons per s from the star plus sky background, re» is the number of photons per s from the star alone, ns is the number of photons per s from the sky background alone, // is the given relative uncertainty of the star measurement.
Optimum integration time for various filters being different, exposure time for each filter is settled to make the accuracy of star measurement in each filter to be equal.
When the method (a) is chosen, the process of measuring can be described as follows. After inserting the name of a star,the process of measuring is started. At the beginning, the position of the filter wheel is at the "zero-point".The position of the diaphragm wheel is that where the chosen diaphragm is on the optical axis. Then the diaphragm wheel turns to the position for the background measuring and the filter wheel turns to the position in which a light beam can be seen through the edge of the first filter. In this position, the pulse counter is turned on for counting,and the filter wheel rotates at the speed which depends on the selected exposure time. At the end of exposure the light beam has to be on the opposite edge of the filter. In this position,the pulse counter is turned off and the filter wheel turns rapidly to the second filter. This process is continued until the measurement is carried out through all eight filters. After that the diaphragm wheel is turned to the star position and the further process of the star measuring is the same as for the background. After that the program computes the relation of the star and background counts and sets new values of exposure for each filter. The process of the measuring is proceeded until the required statistical accuracy is achieved.
The process of measuring by the (b) and (c) methods is similar to the described above with some different features: in the method (b) measuring of stars and background is carried out by moving the telescope to the required position ,and in the method (c) measuring of stars or background is limited to one selected filter. In the result file the following information is being recorded: name of the star, the diaphragm used, the background position, sidereal time, date, the number of counts per second from the star, the mean square error, the number of counts from a star for all integration time, the complete integration time on the star, number of counts per second from the background, the mean square error, the number of counts for background for the all integration time, the complete integration time on the background.
